Abstract Aims/hypothesis: The regulation of skeletal muscle lipolysis is not fully understood. In the present study, the effects of systemic and local noradrenaline administration on lipolysis and blood flow rates in skeletal muscle and adipose tissue were studied in vivo. Methods: First, circulating noradrenaline levels were raised tenfold by a continuous i.v. infusion (n=12). Glycerol levels (an index of lipolysis) were measured in m. gastrocnemius and in abdominal adipose tissue using microdialysis. -10 −6 mol/l) (n=10). Local blood flow was monitored with the ethanol perfusion technique. Results: With regard to systemic noradrenergic stimulation, no change in fractional release of glycerol (difference between tissue and arterial glycerol) was seen in skeletal muscle. In adipose tissue it transiently increased twofold (p<0.0001), and the rate of appearance of glycerol in plasma showed the same kinetic pattern. Blood flow was reduced by 40% in skeletal muscle (p<0.005) and increased by 50% in adipose tissue (p<0.05). After noradrenaline stimulation in situ, a discrete elevation of skeletal muscle glycerol was registered only at the highest concentration of noradrenaline (10 −6 mol/l) (p<0.05). Adipose tissue glycerol doubled already at the lowest concentration (10 −8 mol/l) (p<0.05). In skeletal muscle a decrease in blood flow was seen at the highest noradrenaline concentrations (p<0.05). Conclusions/interpretation: Lipolysis and blood flow rates are regulated differently in adipose tissue and skeletal muscle. Adipose tissue displays a high, but transient (tachyphylaxia) sensitivity to noradrenaline, leading to stimulation of both lipolysis and blood flow rates. In skeletal muscle, physiological concentrations of noradrenaline decrease blood flow but have no stimulatory effect on lipolysis rates.
Introduction
Intracellular triglyceride stores are an important energy source in skeletal muscle. Non-esterified fatty acids, derived from intracellular triglycerides, are thought to contribute substantially to muscle energy requirements. Hence, during moderate exercise, intramuscular triglycerides account for up to 50% of NEFA oxidation [1] . On the other hand, excess of intramuscular triglyceride is associated with metabolic disorders such as type 2 diabetes and obesity, while muscle triglyceride content is closely related to skeletal muscle insulin resistance [2] . It is generally thought that reduced intramyocellular NEFA oxidation rather than the amount of muscle triglyceride in itself is important in insulin-resistant conditions [3] . It is not known whether this also includes abnormalities in the mobilisation of NEFA via hydrolysis of intramuscular triglyceride, i.e. skeletal muscle lipolysis.
While hormonal regulation of lipolysis in adipose tissue in humans is well characterised, less has been established about this process in skeletal muscle. In adipose tissue, hydrolysis of triglycerides is acutely stimulated by catecholamines and inhibited by insulin [4, 5] . Lipolysis in skeletal muscle appears to be regulated differently. Several studies have demonstrated that insulin does not suppress muscle lipolysis [6] [7] [8] , which may be due to different phosphodiesterase subtypes in the two tissues [9] . With regard to the catecholamine regulation of skeletal muscle lipolysis, disparate findings have been reported. Local infusion of β-adrenergic agonists increases the lipolytic response in skeletal muscle [10] . In contrast, no effect on muscle lipolysis in vivo was registered in response to increased sympathetic nerve activity [11] . Local tissue blood flow may also be an important denominator of the lipolytic activity in adipose tissue both by affecting the delivery of hormones to the tissue as well as by controlling the release of glycerol of NEFA from the tissue [4] , and may also play a role in skeletal muscle metabolism via similar mechanisms [12] .
The aim of this study was therefore to further investigate the regulatory effects of catecholamines on skeletal muscle lipolysis and blood flow rates, and to compare the corresponding catecholamine actions in adipose tissue and on whole-body lipolysis rates.
Subjects, materials and methods

Subjects
On one or several occasions 17 healthy, drug-free volunteers (12 women and five men, 30±2 years of age, BMI 23.0± 0.8 kg/m 2 ) were studied. All of them performed regular physical activity but not at an athletic level. The Ethics Committee of the Karolinska Institute approved the study. The subjects were given a detailed description of the study before their informed consent was obtained.
Microdialysis
The microdialysis technique has been described in detail [13] . The microdialysis catheter (CMA/60; CMA Microdialysis, Stockholm, Sweden) with a semipermeable membrane (30×0.62 mm, molecular mass cut-off of 20 M r ) was connected to a microinfusion pump (CMA/100 microinjection pump; CMA Microdialysis) and was continuously perfused with a sterile solution. An exchange of metabolites takes place over the microdialysis membrane and the composition of the outflow solution reflects the extracellular fluid.
Study protocol
All subjects were investigated in the supine position after an overnight fast. The experiments began at 07.30 hours.
Systemic noradrenaline administration (n=12) A Teflon catheter (Venflon) was inserted in a dorsal hand vein. The hand was placed in a heated box (63°C) for sampling of arterialised venous plasma. In the cubital vein of the contralateral arm a second Teflon catheter was placed for infusion of noradrenaline and [ 2 H 5 ] glycerol. After superficial skin anaesthesia (Emla; Astra, Södertälje, Sweden) microdialysis catheters were inserted into the peri-umbilical subcutaneous adipose tissue and the medial part of the gastrocnemius muscle. The catheters were continuously perfused with Ringer's solution (Apoteksbolaget, Umeå, Sweden) containing 147 mmol/l Na, 4 mmol/l K, 2.3 mmol/l Ca and 156 mmol/l Cl at a flow rate of 0.3 μl/min. This flow rate has previously been shown to result in almost complete recovery (>95%) of glycerol in skeletal muscle and adipose tissue [14] .
After an equilibration period of 120 min, the dialysates were sampled throughout the experimental period in 15-min fractions for analysis of glycerol. An intravenous noradrenaline infusion (0.56 nmol·kg lean body mass
) (Apoteksbolaget, Umeå, Sweden) was started after 60 min of basal sampling and continued for 75 min. It has previously been shown that the circulating noradrenaline concentration increases up to the upper physiological level with this protocol [15] . The experiment was then completed by a 45-min recovery period. To estimate the total body lipolysis rate, a priming (1.5 μmol/kg) plus continuous (0.1 μmol·kg ) and E plasma glycerol is the increase in the Concentrations of catecholamines (adrenaline and noradrenaline) and NEFA were determined at regular intervals during the procedure, as indicated in Results. Systolic and diastolic blood pressure and heart rate were measured every 15 min, using an electronic oscillometric monitoring device (Omron 705 CP; Omron, Matsusaka, Japan).
Adipose tissue blood flow and skeletal muscle blood flow were determined with the 133 Xe clearance technique [16] . In adipose tissue, 133 Xe (1 MBq in 0.1 ml saline; Mallinckrodt, Petten, The Netherlands) was injected percutaneously into the para-umbilical subcutaneous tissue, opposite to the microdialysis catheter, 60 min before the noradrenaline infusion was started. After 30 min of equilibration, the residual activity was continuously monitored externally with a scintillation detector (Mediscint; Oakfields Instruments, Oxford, UK) throughout the study period. In skeletal muscle, the 133 Xe decay curve gradually becomes multiexponential and cannot be used for estimating muscle blood flow continuously over extended time periods. However, skeletal muscle blood flow can be correctly assessed from the initial part of the 133 Xe washout curve [17] . 133 Xe (0.3 MBq in 0.1 ml saline) was therefore injected twice in the medial part of the contralateral gastrocnemius muscle. The first injection was made after 40 min of basal sampling and the second after 45 min of noradrenaline infusion. Recordings were started after 5 min of equilibration, and continued for 10 min. Adipose tissue and muscle blood flow were calculated according to the formula TBF=k×λ×100 (ml−100 g
), where TBF denotes tissue blood flow, k denotes the rate constant of the decay of the residual activity and λ the tissue-to-blood partition coefficient. The values for λ were set at 10 ml/g for adipose tissue and 0.7 ml/g for muscle [16, 18] .
Noradrenaline administration in situ In separate experiments (n=10) local stimulation by noradrenaline was studied in adipose tissue and two different muscle groups. Microdialysis catheters were inserted into the abdominal subcutaneous tissue, the mid-part of the vastus lateralis muscle and the medial part of the gastrocnemius muscle, and continuously perfused with Ringer's solution, as described before. In the experiments, the dialysate samples for analysis of glycerol were collected in 15-min fractions. After a baseline period of 60 min, noradrenaline was added to the perfusate of the microdialysis catheters. The initial concentration was 10 −8 mol/l. After 60 min the noradrenaline concentration was increased to 10 −7 mol/l, and over the last 60 min to 10 −6 mol/l. In these experiments, the previously used perfusate flow rate of 0.3 μl/min could not be used because the absolute recovery (total amount of a substance passing the microdialysis membrane over a defined time period), and thereby the rates of noradrenaline administration to the tissues were too low. On the other hand, when faster microdialysis flow rates are used to increase the absolute recovery, it is essential to ensure that the delivery of the substance administered via the microdialysis catheter, as well as the relation between the concentration of the metabolite of interest in the sampled microdialysate vs the true tissue interstitial concentration (i.e. the relative recovery), are comparable in both adipose tissue and muscle. Therefore, the concentration of urea in the dialysates from the two tissues was used as reference of the relative recovery in the tissues [19] . The concentration of urea is considered to be the same in the extracellular fluid in all body tissues. The urea concentration in the dialysates was measured during the end of the equilibration period in the adipose tissue and the muscle groups. In uncharted methodological experiments different perfusate flow velocities were tested in adipose tissue and muscle. These experiments showed that, using a flow rate of 2.0 μl/min in adipose tissue and 5 μl/min in the skeletal muscle, corresponding relative recoveries of urea were obtained in the two tissues. Therefore, these respective flow rates were used in the study.
To estimate variations in tissue blood flow, ethanol was added to the perfusate solution as a flow marker [20] . Ethanol is not locally degraded, and does not affect tissue metabolism. Hence, changes in the ethanol concentration ratio (outvs in-going ethanol concentration) reflect changes in the local blood flow.
Biochemical analysis
Dialysate glycerol was measured with an enzymatic fluorometric method with an automatic tissue dialysate sample analyser (CMA/600). Dialysate ethanol was determined with an enzymatic spectrophotometric method [21] . Plasma glycerol was determined by bioluminescence [22] . Plasma catecholamines were measured with high-performance chromatography with electrochemical detection [23] . NEFA in serum were analysed with an enzymatic colorimetric method (Wako Chemicals, Neuss, Germany). To determine isotopic enrichment of [ 2 H 5 ] glycerol, glycerol was derivatised to a heptafluobutyric acid anhydrate derivate. Isotopic enrichment was determined by gas chromatography-mass spectrometry (Finnigan Automass, Bremen, Germany) [24] .
Statistics
Data are presented as means±SEM. Variations over time in the same individual were evaluated with one-factor ANOVA, corrected for repeated measurements. Comparisons over time between groups were analysed with two-factor repeated measurement ANOVA. Factorial ANOVA was used for comparison between groups not involving time. Post-hoc analyses were performed by Scheffe's F-test. Student's paired t-test was also used when different time segments were compared. A value of p<0.05 was considered statistically significant.
Results
Systemic noradrenergic stimulation Plasma noradrenaline was 1.0±0.1 nmol/l during basal sampling. Immediately after the onset of the i.v. noradrenaline infusion, the circulating concentration of noradrenaline increased about tenfold, and reached a plateau that lasted throughout the infusion (Fig. 1a) . When the noradrenaline infusion was stopped, plasma noradrenaline rapidly decreased towards basal values during the recovery period (Fig. 1a) . The concentrations of adrenaline in plasma were below the detection limit of this method (0.3 nmol/l) for the majority of the subjects throughout the study procedure. The increases in circulating noradrenaline levels were paralleled by a sustained elevation of approximately 20 and 5-10 mmHg (p<0.002, ANOVA) in systolic and diastolic blood pressure respectively (Fig. 1b) . The heart rate decreased transiently from a basal value of 63±2 to 51±8 beats/min (p<0.01) at 15 min after the onset of the i.v. noradrenaline infusion, but thereafter it reverted to basal rates. Serum NEFA are shown in Fig. 1c . The concentration of NEFA in serum increased markedly in response to the noradrenaline infusion and peaked at approximately twice the basal levels after 25 min. It then gradually decreased as the noradrenaline infusion continued, to reach values below initial levels at the end of the recovery period.
The glycerol concentrations in plasma, adipose tissue and skeletal muscle are shown in Fig. 2a . In the basal state, the glycerol levels were approximately 50% higher in the muscle tissue than in plasma (p<0.05, factorial ANOVA). The adipose tissue glycerol concentration was three to four times higher than in plasma and skeletal muscle tissue (p<0.0001 by factorial ANOVA). There were significant increases in plasma, adipose tissue and muscle tissue glycerol in response to the noradrenaline infusion (p<0.0001 by one-factor ANOVA for repeated measurements in each compartment). The elevated concentrations were seen immediately after the infusion was started and peaked at 25 min in plasma and adipose tissue. In m. gastrocnemius the maximum peak was seen after 40 min. In each compartment, the peak glycerol values were about twice the respective basal The glycerol levels then gradually decreased and towards the end of the recovery period they were below basal levels in all three compartments. Figure 2b depicts the fractional release of glycerol, i.e. the difference between the interstitial glycerol concentration in adipose and muscle tissue respectively, and the glycerol concentration in arterialised venous plasma. In adipose tissue, noradrenaline stimulation gave a significant increase of the interstitial-plasma difference in glycerol (p<0.0001 one-factor ANOVA, repeated measurements). The fractional glycerol release followed the same pattern as the absolute glycerol curve in adipose tissue. The values for the difference between the interstitial tissue glycerol concentration and the arterialised venous plasma glycerol level were doubled after 25 min of the noradrenaline infusion and then declined to less than basal levels at the end of the experiment. In skeletal muscle, there was no significant change in the fractional release of glycerol during the experimental period.
The glycerol R a is shown in Fig. 2c . The glycerol R a curve was almost identical with the curve for fractional glycerol release in adipose tissue. There was an immediate increase in glycerol R a when the noradrenaline infusion started and the peak was seen after 25 min (p<0.0001, one-way ANOVA, repeated measurements). Glycerol R a then gradually decreased as the noradrenaline infusion continued, reaching values slightly lower than basal levels during the recovery period.
The local blood flow rates in adipose tissue and skeletal muscle are shown in Fig. 3 . In the basal state, the blood flow rates in adipose tissue were twice those in m. gastrocnemius. In adipose tissue a significant rise in blood flow rates was seen (p<0.05, one-factor ANOVA for repeated measurements) (Fig. 3a) . The elevated flow rates in adipose tissue started immediately after the onset of the noradrenaline infusion and peaked after 25 min. They then gradually decreased to basal levels. In skeletal muscle the blood flow rates were reduced by approximately 40% during noradrenaline stimulation (p<0.005, Student's t-test) (Fig. 3b) .
Noradrenaline stimulation in situ There was no significant difference in dialysate urea concentrations: 2.1±0.4 mmol/l in adipose tissue, 1.7±0.1 mmol/l in m. vastus lateralis and 1.7±0.1 mmol/l in m. gastrocnemius respectively, during the last 60 min of equilibration. The ratio between the dialysate urea concentration and the urea concentration in arterialised venous plasma × 100% (i.e. the relative recovery) was 39.5± 6.8% in adipose tissue, 32.3±2.0% in m. vastus lateralis, and 32.7±1.5% in m. gastrocnemius respectively (p=NS).
In the basal state, the glycerol levels in adipose tissue were three times higher than in m. gastrocnemius and four vastus lateralis (p<0.01, factorial ANOVA). In response to noradrenaline, glycerol in adipose tissue was significantly increased (p<0.05, one-way ANOVA for repeated measurements) even at the lowest concentration of noradrenaline (10 −8 mol/l), with no further rise seen at the higher noradrenaline concentrations (Fig. 4a) . In the two skeletal muscle tissues, a discrete but statistically significant elevation in the glycerol values was seen only at the highest concentration of noradrenaline tested (10 −6 mol/l) (p<0.05, by one-way ANOVA for repeated measurements) (Fig. 4b) .
The ethanol outflow:inflow ratio was significantly increased at 10 −7 mol/l of noradrenaline in m. vastus lateralis (p<0.05, one-factor ANOVA for repeated measurements), indicating a decrease in blood flow rates. In m. gastrocnemius a significant increase was seen at the highest (10 −6 mol/l) noradrenaline concentration (Fig. 5) .
Discussion
This study demonstrated markedly different regulatory roles of noradrenaline in skeletal muscle and adipose tissue lipolysis and blood flow rates in vivo. In the first type of experiment, triglyceride hydrolysis was investigated using microdialysate measures of interstitial glycerol when noradrenaline was delivered systemically by an intravenous infusion. To consider different adipose masses in the subjects, the noradrenaline doses were calculated according to lean body mass. The noradrenaline concentration in plasma almost immediately reached a steady level of approximately ten times higher than the basal concentration, which was maintained throughout the 75-min infusion period. The central haemodynamic responses (i.e. sustained elevation of blood pressure and transient decrease in heart rate) were in keeping with previous reports [15, 25] . Moreover, as expected, a pronounced rise in interstitial glycerol was seen in adipose tissue in response to the noradrenaline infusion. However, during the second half of the infusion the glycerol levels continuously decreased towards basal levels. In agreement with previous findings [26, 27] , this phenomenon is best explained by catecholamine tachyphylaxia, i.e. desensitisation of the beta-adrenergic receptors in response to sustained [26] or repeated [27] catecholamine stimulation.
The fractional release of glycerol in the adipose tissue, the difference between the interstitial and the arterialised venous plasma glycerol concentration, as well as the concentration of NEFA in arterialised venous plasma followed the same pattern as interstitial glycerol in adipose tissue. [ 2 H 5 ] glycerol was infused systemically to estimate total body lipolysis and showed the same kinetic pattern in response to noradrenaline. Considered together, these findings underline adipose tissue as the dominating contributor to total body lipolysis during systemic exposure to noradrenaline.
In skeletal muscle, on the other hand, the noradrenaline infusion had no appreciable effect on lipolytic activity. The interstitial glycerol levels in the muscle tissue increased, indicating stimulation of lipolysis. However, when the inflow of glycerol via the circulation from other tissues (i.e. adipose tissue) was considered by calculating the fractional skeletal muscle glycerol release, no stimulation by noradrenaline was evident. The elevation of interstitial glycerol in muscle was also delayed in time in comparison with that in adipose tissue, which further implies that the rise in muscle glycerol mainly originated from increased inflow of glycerol from adipose tissue.
Variations in local blood flow rates may also influence lipolytic activity and tissue glycerol levels [4, 12, 28] . Previous studies on the effects of noradrenaline on the nutritive blood flow in adipose tissue and skeletal muscle are limited. Studies where the 133 Xe clearance methods have been used in adipose tissue and plethysmography in skeletal muscle have given divergent results. Vasoconstriction in both adipose tissue and muscle tissue, as well as vasodilatation in adipose tissue coupled with no vascular reaction in the muscle, has been described [25, 29] . Dose-related blood flow responses to noradrenaline in skeletal muscle have been registered using forearm plethysmography. Low doses of noradrenaline increased the local blood flow, while the muscle was indifferent to high doses of noradrenaline [30] . In a recent study, the nutritive blood flow remained unaltered in adipose tissue and in skeletal muscle when sympathetic nerve activity was induced via lower body negative pressure [11] . In the present study, the local blood flow was measured using 133 Xe clearance techniques in the first type of experiment. This technique allows a continuous registration of blood flow in adipose tissue, where a marked increase followed by a successive decline in the nutritive blood flow rates was observed. The diminishing stimulatory effect on blood flow rates during the continuous noradrenaline infusion indicates tachyphylaxia also in the vascular bed in response to noradrenaline in the adipose tissue. Thus, we cannot rule out with certainty that the transient noradrena- Statistical differences between noradrenaline concentrations were calculated with one-way ANOVA for repeated measurements and post-hoc analysis Scheffe's F-test. *p<0.05 for differences between noradrenaline concentrations line-induced increase in adipose tissue lipolysis rates was influenced by waning delivery of the catecholamine via the circulation, rather than being a reflection of adipocyte betaadrenoceptor desensitisation. However, the fact that repeated administration of noradrenaline to adipose tissue in situ resulted in a blunted lipolytic response but with no appreciable effect on blood flow rates [27] , renders this possibility less likely. Further insight into this issue might be given by monitoring the interstitial concentrations of noradrenaline. Unfortunately, at present, it is not possible to accomplish measurements of the absolute concentration of the catecholamine using microdialysis.
In the skeletal muscle, the blood flow measurements were limited to one before and one during the noradrenaline infusion. This is because the 133 Xe degradation curve becomes multiexponential over time in skeletal muscle [18] . Our findings indicated a decrease in skeletal muscle blood flow during noradrenaline exposure. The observed lower blood flow rate might have been preceded by even lower blood flow rates, since we cannot with certainty rule out the possibility that catecholamine tachyphylaxia also occurs in the vessels of the muscle tissue. As reviewed by Clark et al. [31] , the vascular effects of noradrenaline may also include site-specific vasoconstriction and functional shunting of blood flow in skeletal muscle. Thus, it might again be argued that the observed lack of noradrenaline-induced stimulation of skeletal muscle lipolysis was obscured by vascular events, leading to diminished delivery and exposure of the myocytes to the catecholamine. However, the finding that interstitial glycerol levels increased significantly, owing to enhanced arterial inflow of glycerol, as well as the results of the in situ noradrenaline perfusion experiments (see below), speak against this notion.
In the second study protocol, the tissues were exposed to noradrenaline in situ. To ensure sufficient delivery of noradrenaline to the tissues, the perfusate flow rates had to be increased. However, when higher flow rates are used it is necessary to calibrate for possible differences in relative microdialysis recovery in adipose tissue and skeletal muscle. To ensure comparable relative recovery rates in the two tissue compartments, and hence similar rates of noradrenaline administration, urea was used as a reference [19] . By using perfusion flow rates of 2.0 μl/min in adipose tissue and 5.0 μl/min in skeletal muscle the same recovery of urea was ascertained in the two tissues. Comparable relative recoveries were also indicated by the relation of glycerol in adipose tissue versus that in skeletal muscle during basal recordings, which was the same in the in situ perfusion experiments as in the first experimental protocol where true, absolute tissue concentrations of glycerol were measured.
Tissue glycerol increased markedly even when the adipose tissue was exposed to the lowest noradrenaline concentration tested (10 −8 mol/l). By contrast, in the skeletal muscle a slight elevation of the glycerol concentrations was registered only at the highest noradrenaline concentration (10 −6 mol/l) tested. Hence, the sensitivity of lipolysis to noradrenaline stimulation appears to be at least 100 times higher in adipose tissue than in skeletal muscles in humans. Changes in skeletal muscle blood flow were estimated with the ethanol outflow: inflow in ratio, and a decrease in muscle blood flow was also seen at the highest noradrenaline concentration. It should be noted, however, that the microdialysis-ethanol method can only delineate major changes (>50%) in blood flow rates [20] . Therefore, we may have missed a subtle, but significant, effect on blood flow rates at lower concentrations of noradrenaline. Thus, the observed rise in muscle tissue glycerol may have been the result of a noradrenaline-mediated reduction in the local blood flow rather than of a stimulation of lipolytic activity [28] . At any rate, if noradrenaline possesses a stimulatory effect on skeletal muscle lipolysis, this seems to be a pharmacological rather than a physiological action of the hormone. This may seem at odds with our previous report that local stimulation of the β 2 -adrenoreceptor agonist terbutaline markedly increased lipolysis and local blood flow rates in skeletal muscle [10] . Notably, however, the β 2 -adrenoreceptor, which predominates in skeletal muscle, has greater affinity for adrenaline than for noradrenaline [32, 33] . Thus, it is possible that lipolysis in skeletal muscle tissue is more sensitive to adrenaline stimulation via the β 2 -adrenoreceptor during physiological conditions.
We have also previously shown that lipolytic activity varies among different muscle groups, possibly correlated to composition of fibre types [34] . Accordingly, muscles with dominating type 1 fibres are more oxidative and show greater hormone-sensitive lipase activity than type 2 fibre containing glycolytic muscles [35] . We also demonstrated in this study higher basal lipolysis rates in m. gastrocnemius than in m. vastus lateralis. M. gastrocnemius has a larger content of type 1 fibres and is more prone to NEFA oxidation, and consequently ought to be a muscle with high sensitivity to lipolytic agents. However, no difference in the lipolytic response to noradrenaline between the muscle groups was registered.
In conclusion, the regulation of glycerol release in response to noradrenaline stimulation is complex in adipose tissue and muscle involving both metabolic and vascular factors. However, in adipose tissue the sensitivity to noradrenaline is markedly higher than in skeletal muscle, leading to marked although transient increases in lipolysis and blood flow rates. In skeletal muscle, on the other hand, high physiological concentrations of noradrenaline decrease local blood flow, but have no apparent influence on the lipolytic activity.
